KC 8 (2.9 mg, 0.021 mmol, 1.0 eq.) was added to a solution of [SmL 3 ] 2 (L = OSi(O t Bu) 3 ) (20 mg, 0.011 mmol, 0.5 eq.) in toluene (5 mL) at −40 °C. The reaction was stirred at −40 °C for two days. The reaction was followed by 1 H NMR spectroscopy, and after two days, all the starting material was consumed.
The graphite was removed from the solution by filtration, together with some crystalline products formed during the reaction (due to the low solubility of complex 2 it was impossible to recover it from the reaction mixture). The 1 H NMR spectrum of the resulting red-pink solution (tol-d 8 (108 H, OSi(OtBu) 3 ). Complex 2 was stable in the mother liquor at −40 °C for several days but decomposes over two days at room temperature, affording [SmL 4 K] and other minor species ( Figures S2 and S3 ). The presence of multiple products in the reaction mixture, and the low thermal stability of complexes 1 and 2, prevented their isolation analytically pure in reasonable amounts to perform elemental analysis.
A similar mixture of products was obtained when the reduction of [SmL 3 ] 2 by KC 8 was performed in the presence of 2.2.2-cryptand at −40 °C. showed the presence of a peak at 1.31 ppm, corresponding to [SmL 4 K] ( Figure   S4 ). Quantitative integration of the signal assigned to [SmL 4 K] (with respect to naphthalene as an internal standard) indicated 98 % conversion of [SmL 4 K 2 ] into [SmL 4 K] ( Figure S5 ).
Reaction of [SmL 4 K 2 ] with toluene

Synthesis of [Sm 2 L 4 (dme)] (3)
A cold (−40 °C) solution of HL (403 mg, 1.52 mmol) in dme (2.5 mL) was added to a stirring solution of [Sm(HMDS) 2 
NMR studies of the reaction between [Sm 2 L 4 (dme)] and toluene
The evolution of solutions of 3 (20 mg, 0.014 mmol) in tol-d8 (0.5 mL) at both −40 °C (Figures S8) and room temperature (Figures S9-S14) was followed by 1 H NMR spectroscopy over time. At this concentration, no evolution was observed at −40 °C over a week ( Figure S8 ). The 1 H NMR spectra measured at room temperature show the continuous evolution of compound 3 in tol-d 8 after dissolution. The peaks assigned to complex 3 decrease in intensity during the time and the peak assigned to complex 4 appears after one day and increases with time (Figures S9-S11). After 6 days crystals of 4 begun to form in the NMR tube resulting in a decrease of the signal assigned to complex 4 ( Figure S12 ). After 12 days new peaks appeared in the spectrum ( Figure S13 ).
The [SmL 3 ] 2 formed during the reaction is not visible in the NMR spectrum of the crude mixture in tol-d 8 , probably due to interaction with unreacted 3. When a small amount of [SmL 3 ] 2 was added to the reaction mixture in toluene, no new peaks were observed, confirming that the two species exchange in toluene.
[SmL 3 ] 2 and unreacted 3 were both detected after taking the reaction mixture to dryness and dissolving the residue in thf-d 8 . Figure S24 . Infrared spectra of complexes 2 (red line) and 4 (blue line).
Reaction of 3 with toluene; synthesis of
D. X-ray Crystal Structure Determination Details
The X-ray diffraction data of 1 were measured at 120(2) K using Mo Kα radiation on a Bruker APEX II CCD kappa diffractometer. The dataset was reduced by EvalCCD 4 and then corrected, by modelling an empirical transmission surface as sampled by multiple symmetry-equivalent and/or azimuth rotation-equivalent intensity measurements by real spherical harmonic functions of even order, for absorption. 5 Bragg-intensities of 2 and 4 were collected at 140(1) K and those of 3 at 90(1) K using Cu K α radiation. A Rigaku SuperNova dual system diffractometer with an Atlas S2 CCD detector was used for compounds 3 and 4, and one equipped with an Atlas CCD detector for compound 2. The datasets were reduced and then corrected for absorption, with the help of a set of faces enclosing the crystals as snugly as possible, with CrysAlis Pro . 6 The solutions and refinements for the structures were performed by SHELXT 7 and SHELXL-2018, 8 respectively, except the structure refinement of 4 that was performed by SHELXL-2017. 8 All non-hydrogen atoms were refined anisotropically using full-matrix least-squares based on |F| 2 . All hydrogen atoms were placed in geometrically calculated positions and refined using a riding model where each H-atom was assigned a fixed isotropic displacement parameter with a value equal to 1.2 U eq of its parent C-atom (1.5 U eq for the Me groups).
In the structure of 1, highly disordered solvent molecules were removed with the help of the solvent-masking program in OLEX2. 9 The structure of 2 was refined as a two-component twin with an HKLF 5 file furnished by CrysAlisPro, 6 yielding a BASF parameter of 0.443(3). In the structure of 4, the contributions of highly disordered solvent molecules were removed from the model by the SQUEEZE algorithm of PLATON. 10 
E. Computational details
Unrestricted DFT calculations with explicit f electrons were carried out for the whole molecule for 2 and 4 with spin state of 13 for 2 and of 25 for 4. The Gaussian09 program suite was used for performing all the quantum-chemical calculations. 11 As functional we have used the Becke's 3-parameter hybrid one, 12 combined with the non-local correlation functional provided by Perdew/Wang 13 denoted as B3PW91. Two different effective core potentials from Stuttgart-Dresden were used for describing the samarium atoms. The relativistic energy-consistent small-core pseudopotential of the Stuttgart-Köln ECP library was used in combination with its adapted segmented basis set. 14 Samarium atoms were treated with a largecore Stuttgart Dresden relativistic effective core potential (RECP) adapted to the +II oxidation state, and the corresponding optimized basis set augmented by a f polarization function (α=1.000) 15 The aforementioned computational scheme was found previously by our group to give coherent results. 16 For the potassium and silicon atoms the quasi-relativistic energy-adjusted ab-initio pseudopotentials were used, along with their corresponding energy-optimized valence basis sets, 17 augmented by a d polarization function, for the case of silicon atoms. 18 For all the other atoms, the 6-31G(d,p) basis set was used, 19 In all computations no constrains were imposed on the geometry. Full geometry optimization was performed for each structure using Schlegel's analytical gradient method 20, 21 and the attainment of the energy minimum was verified by calculating the vibrational frequencies that result in absence of imaginary eigenvalues. Natural bond orbital (NBO) analysis 22 was used to analyze electron density. 
